Identification of functional cysteine residues in human galactosyltransferase.
The functions of the five cysteine residues in human galactosyltransferase were investigated using site-directed mutagenesis to determine the location of the disulfide bond as well as the role of the sulfhydryl groups. The enzyme remains active when three of its cysteine residues at positions 171, 264 and 340 are mutated to serine separately. However, enzymatic activity is lost when either cysteine-129 or cysteine-245 is replaced with serine. The loss of GT activity suggests that these two cysteine residues form a disulfide bond. The three active mutated enzymes were studied kinetically. The kinetic constants of the enzymes with cysteine-171 or cysteine-264 replaced with serine are not significantly different from those of GT that does not have these substitutions. When cysteine-340 was mutated, however, the kinetic constant for UDP-galactose increased about 30 fold, while that for N-acetylglucosamine and Mn2+ remained unchanged. In addition, sulfhydryl inhibition studies reveal that cysteine-340 is the only cysteine residue that reacts with the sulfhydryl reagents. These results indicate that cysteine-340 may be involved in the binding of UDP-galactose.